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PURPOSE: To easily recognize a loop structure with a machine language instruc- 
tion level, to increase an executing speed and to execute a multiplex loop by 
being equipped with a loop size register, a loop head address register and a 
system stack. 

CONSTITUTION: A microprogram control part 3, when a loop starting instruction 
20a is executed, sets the loop size of a loop (b) to a register 6 and sets the 
loop head address to the register 7 after the contents held at a loop head 
address register 7 and a loop size register 6 are saved onto a system stack 
17. When a loop repeating instruction 24b is executed, the control is shifted 
to a loop head by setting the head address of the register 7 a program register 
4; when a loop completing instruction 23b is executed, the contents to add 
the head address of the register 7 and the loop size of the register 6 are set 
to the register 4, and the head address and loop size of an outside loop saved 
at the time of starting the processing are returned to the registers 7 and 6. 





1: instruction destination reading register. 2: instruction 
register. 5: incrementer. 22a.22b: conditions branchinR instruc- 
tion, A.B: bud. Ca.Cb: !oop size 
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PURPOSE: To prevent the increase in the hardward quantity of an address holding 
circuit by adding the accommodating destination address of a register, which 
comes to be a pair with a counter in which a counted value comes to be a 
prescribed value, to a general-use register bank as a writing address. 

.CONSTITUTION: For a counter composed of a register 41-j, a subtracter 43-j, 
etc., in an address holding circuit 40-j, the executing time of an instruction 
is set, and counting-down is started by the staring of the execution of the instruc- 
tion. Consequently, at the time of completing the execution of the instruction, 
a counted value comes to be a prescribed value. At this time, a control circuit 
47 generates a selecting signal to selectors 6 and 7. Based on the selecting 
signal generated by the circuit 47, a selector 49 outputs, to a selector 6, the 
accommodating destination address set at a register 45-j which comes to be 
a pair with the counter in which a counted value comes to be a prescribed 
value. Consequently, the executing result of the instruction outputted from 
a pipeline arithmetic part 3-j is accommodated to the prescribed address of 
a general-use register bank 10. 





1': instruction decoding part. 2-1': arithmetic unit part. 
4: e.xecuting part. 8: address register. 9: data register. 
42-1.42-M: changing-over circuit, 4S: OR gate 
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PURPOSE: To generating an optimum object program without getting assistance 
from somebody by generating the object program with a compiler based on 
dynamic information for optimization obtained by a dynamic information 
counting means. 

CONSTITUTION: A dynamic information counting means 2 inputs a source pro- 
gram 1 assembled by high level language, counts the number of times of the 
execution of respective sentences and respective sub-programs included in a 
program, and calculates and preserves dynamic information 3 composed of 
the average number of rotations of respective loops and the average forming 
rate of respective conditional expressions. A source analyzing part 41 of a 
compiler 4 analyzes the program i, refers to the information 3, executes the 
optimum processing and delivers a vector processing part and other part respec- 
tively to a vector processing part 45 and a non-vector processing part 46. 
Processing part 45 and 46 respectively refers to the information 3 and generates 
an intermediate text 5 to execute the object program generation with a vector 
instruction and a scalar instruction. For these texts 5, the result is delivered 
through an intermediate text optimum part 43 to an object program generating 
part 44 and thus, an object program 6 is generated. 
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42; intermediate text generating part 
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po to 1*1 , fCOO 

IF ccci> . ^H. o.o; 

/a CONTINiJR 
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